
Pr
op

er
ti

es
 o

f t
he

 E
D

F
l

V
al

ue
s 

be
tw

ee
n 

an
y 

tw
o 

co
ns

ec
ut

iv
e 

sa
m

pl
es

, x
k 

an
d 

x k
+

1 
ca

nn
ot

 b
e

si
m

ul
at

ed
, n

or
 c

an
 v

al
ue

s 
sm

al
le

r 
th

an
 t

he
 s

am
pl

e 
m

in
im

um
, x

1,
 o

r 
la

rg
er

th
an

 t
he

 s
am

pl
e 

m
ax

im
um

, 
xn

,b
e 

ge
ne

ra
te

d,
 i

.e
., 

x 
> 

x,
 a

nd
 x

 <
 x

n.

l
T

he
 m

ea
n 

of
 t

he
 E

D
F 

is
 e

qu
al

 t
o 

th
e 

sa
m

pl
e 

m
ea

n.
 T

he
 v

ar
ia

nc
e 

of
 t

he
E

D
F 

m
ea

n 
is

 a
lw

ay
s 

sm
al

le
r 

th
an

 t
he

 v
ar

ia
nc

e 
of

 t
he

 s
am

pl
e 

m
ea

n;
 i

t 
is

eq
ua

l 
to

 (
n-

 1
)/n

 t
im

es
 t

he
 v

ar
ia

nc
e 

of
 t

he
 s

am
pl

e 
m

ea
n.

l
T

he
 v

ar
ia

nc
e 

of
 t

he
 E

D
F 

is
 e

qu
al

 t
o 

(n
-1

)/
n 

tim
es

 t
he

 s
am

pl
e 

va
ri

an
ce

.

l
E

xp
ec

te
d 

va
lu

es
 o

f 
si

m
ul

at
ed

 E
D

F 
pe

rc
en

til
es

 a
re

 e
qu

al
 t

o 
th

e 
sa

m
pl

e
pe

rc
en

ti
le

s.

l
If

 t
he

 u
nd

er
ly

in
g 

di
st

ri
bu

tio
n 

is
 s

ke
w

ed
 t

o 
th

e 
ri

gh
t, 

th
e 

E
D

F 
w

ill
 t

en
d 

to
un

de
r-

es
tim

at
e 

th
e 

tr
ue

 m
ea

n 
an

d 
va

ri
an

ce
.



L
in

ea
ri

ze
d 

E
D

F
lin

ea
rl

y 
ex

tr
ap

ol
at

in
g 

be
tw

ee
n 

ob
se

rv
at

io
ns

E
xt

en
de

d 
E

D
F

ba
se

d 
on

 e
xp

er
t 

ju
dg

em
en

t, 
ad

di
ng

 l
ow

er
 &

 u
pp

er
 t

ai
ls

 t
o 

th
e 

da
ta

 t
o

re
fl

ec
t 

“a
 m

or
e 

re
al

is
ti

c 
ra

ng
e”

 o
f 

th
e 

ex
po

su
re

 v
ar

ia
bl

e 
(E

D
Fs

pr
od

uc
e 

ta
il

s 
th

at
 a

re
 t

oo
 s

ho
rt

)

M
ix

ed
 E

xp
on

en
ti

al
ba

se
d 

on
 e

xt
re

m
e 

va
lu

e 
th

eo
ry

, a
dd

in
g 

an
 e

xp
on

en
tia

l 
up

pe
r 

ta
il 

to
 t

he
E

D
F 

to
 m

od
el

 t
he

 e
xp

on
en

tia
l 

be
ha

vi
or

 o
f 

m
an

y 
co

nt
in

uo
us

,
un

bo
un

de
d 

di
st

ri
bu

tio
ns

V
ar

ia
ti

on
s 

of
 t

he
 E

D
F



0.
85

0

0.
80

0

F
ig

ur
e

 4
. 

C
om

pa
ris

on
 o

f 
B

as
ic

 E
D

F
 a

nd
F

ig
ur

e
 4

. 
C

om
pa

ris
on

 o
f 

B
as

ic
 E

D
F

 a
nd

Li
ne

ar
ly

 I
nt

er
po

la
te

d 
E

D
F

Li
ne

ar
ly

 I
nt

er
po

la
te

d 
E

D
F

||
1

tt
II

I
25

0
25

0
30

0
30

0
35

0
35

0
40

0

R
an

do
m

 V
ar

ia
te

40
0

R
an

do
m

 V
ar

ia
te



C
o
m

p
a
ri
so

n
 o

f 
F

itt
e
d

 L
o
g
n
o
rm

a
l

an
d

 W
e

ib
u

ll 
D

is
tr

ib
u
tio

n
s

 t
o

 A
C

H
 D

at
a

00

0.
00

1
0.

00
1

II
II  

II  
ll

ll
l

ll
ll

l
II

I 
pJ

 
I 

I
l
l
1

I
I 

I 
l
l
l
l
l

I
I 

I 
I
I
I
I
I

”

0.
00

1
0.

01
0.

1
1

IO

Ho
ur
ly
 A
ir

Ex
ch
an
ge
s



St
at

is
ti

c

m
ea

n

va
ri

an
ce

sk
ew

ne
ss

A
C

H
Sa

m
pl

e
N

 =
 9

0
0.

68
22

0.
23

87
1.
46
38

ED
F

0.
68
21

0.
23

58
1.
48
90

Li
ne

ar
iz

ed
ED

F
0.

67
47

0.
20

89
1.
24
26

B
es

t 
Fi

t
W

ei
bu

ll
PD

F
0.

67
82

0.
24
79

1.
23
29

ku
rt

os
is

.
6.

62
90

6.
78

45
5.

69
66

4.
96

68

5
%

0.
13

34
0.
13
20
'

0.
13

07
0.
08
81

10
%

0.
18

39
0.

18
40

0.
18

40
0.

14
52

5
0
%

0.
60

20
0.

61
60

0.
60

32
0.
56
91

9
0
%

1.
24
23

1.
23
90

1.
23
98

1.
35
92

9
5
%

1.
35
56

1.
38
20

1.
36
00

1.
64
50



nr

H-42



G
oo

dn
es

s 
of

 F
it

 Q
ue

st
io

ns

G
en

er
al

ly
, 

w
e 

sh
ou

ld
 p

ic
k 

th
e 

si
m

pl
es

t 
an

al
yt

ic
 d

is
tr

ib
ut

io
n 

no
t 

re
je

ct
ed

 b
y 

th
e

da
ta

...
...

 B
ut

3
re

je
ct

io
n 

de
pe

nd
en

ts
 o

n 
th

e 
st

at
is

tic
 c

ho
se

n 
an

d 
an

 a
rb

itr
ar

y 
le

ve
l

of
 s

ta
tis

tic
al

 s
ig

ni
fi

ca
nc

e.

l
 

W
ha

t r
ol

e 
sh

ou
ld

 th
e 

G
oF

 s
ta

tis
tic

 a
nd

 it
s 

p-
va

lu
e 

(w
he

n 
it 

is
 a

va
ila

bl
e)

pl
ay

 i
n 

th
at

 j
ud

gm
en

t?

l
 

W
ha

t r
ol

e 
sh

ou
ld

 g
ra

ph
ic

al
 a

ss
es

sm
en

ts
 o

f 
fi

t p
la

y?

l
 

W
he

n 
no

ne
 o

f 
th

e 
st

an
da

rd
 d

is
tr

ib
ut

io
ns

 f
it 

w
el

l, 
sh

ou
ld

 w
e 

in
ve

st
ig

at
e

m
or

e 
fl

ex
ib

le
 f

am
ili

es
 o

f 
di

st
ri

bu
tio

ns
, 

e.
g.

 f
ou

r 
pa

ra
m

et
er

 g
am

m
a,

 f
ou

r
pa

ra
m

et
er

 F
, 

m
ix

tu
re

s,
 e

tc
.?



OBJECTIVES

l Illustrate use of Bayesian statistical
methods
- variability in an exposure factor
(arsenic concentration) is represented
by a probability distribution model
- uncertaintv is characterized by the
probability distribution function of the
model parameters

l Illustrate use of probability distribution
model with covariates
(explanatory variables)
- allowing extrapolation to different
target populations
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